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TROLLING MOTOR FOOT PEDAL
CONTROLLED SONAR DEVICE

FIELD OF THE INVENTION

Embodiments of the present invention relate generally to
marine technology and, more particularly, to marine sonar
and propulsion systems.

BACKGROUND OF THE INVENTION

Both trolling motors and sonar (SOund Navigation and
Ranging) systems are often used during fishing or other
marine activities. Trolling motors attach to the watercraift
and propel the watercrait along a body of water. Often,
trolling motors may provide secondary propulsion for pre-
cision maneuvering that can be ideal for fishing activities.
Trolling motors ofler benefits in the areas of ease of use and
watercralt maneuverability, among others. Sonar systems
are used to detect waterborne or underwater objects. For
example, sonar devices may be used to determine depth and
bottom topography, detect fish, locate wreckage, etc. In this
regard, due to the extreme limits to visibility underwater,
sonar 1s typically the most accurate way to locate objects
underwater and provide an understanding of the underwater
environment. That said, further imnovation with respect to
the operation of both trolling motors and sonar systems,
particularly in the area of simplifying the ease of use, 1s
desirable.

BRIEF SUMMARY OF THE INVENTION

According to various example embodiments, a system
including a trolling motor assembly, a sonar system, and a
navigation control device 1s provided for simplified opera-
tions by a single navigation control device.

Conventional trolling motor systems employ a navigation
control device that, in response to user activity (e.g., through
interaction with the navigation control device such as by
depressing a foot pedal or pressing a button on a fob),
clectronically controls both the direction and speed of the
propulsion system (e.g., the propeller and motor assembly).
Similarly, conventional directionally-enabled sonar systems
may 1nclude a separate control device that, in response to
user activity, electronically controls the direction 1n which a
transducer assembly of the sonar system 1s directed with
respect to the watercraft. In this manner, a user 1s able to
direct the “picture” (or image) of the underwater environ-
ment to the desired location relative to the watercrafit.
Typical navigation and sonar control devices may be con-
nected to the associated propulsion and sonar systems by
cables for the transmission of control signals thereto. Water-
craft often have limited deck space, and the use of multiple
control devices and their associated cabling can contribute to
clutter and, therefore, reduced safety on the watercratt.
Various embodiments described herein are directed to elec-
tronically controlled trolling motor assemblies and sonar
systems that utilize a single control device, thereby reducing
the amount of equipment required on the deck of a water-
craft. Further, the known nature of use of the foot pedal can
be leveraged for directional control of the sonar system.
Additionally or alternatively, such a single user input assem-
bly may be used to control other operations on the water-
craft.

According to some example embodiments, an example
system comprises a trolling motor assembly comprising a
propulsion motor and a steering actuator. The steering
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2

actuator 1s configured to rotate a direction of the propulsion
motor 1n response to an electrical signal. The system further
includes a sonar assembly comprising a transducer assembly
and a directional actuator. The directional actuator 1s con-
figured to rotate a direction of the transducer assembly 1n
response to an electric signal. The system further includes a

user iput assembly. The user mput assembly 1s configured
to detect user activity related to at least one of either
controlling the direction of the propulsion motor of the
trolling motor assembly or the direction of the transducer
assembly of the sonar assembly. The system further includes
a processor, the processor configured to: determine a direc-
tion of turn based on the user activity detected by the user
input assembly; generate a turning mput signal, the turning
input signal being an electrical signal indicating the direc-
tion of turn; and direct one of the steering actuator of the
trolling motor assembly or the directional actuator of the
sonar assembly, via the turning input signal, to rotate the
direction of one of the propulsion motor or the transducer
assembly, respectively, 1n the direction of turn based on the
turning input signal.

In some embodiments, the steering actuator of the trolling
motor assembly 1s independently rotatable with respect to
the directional actuator of the sonar assembly.

In some embodiments, the trolling motor assembly
includes a shait that extends between the steering actuator
and the propulsion motor, and the directional actuator of the
sonar assembly 1s athxed to the shatt.

In some embodiments, the user activity related to con-
trolling the one of the direction of the propulsion motor of
the trolling motor assembly or the direction of the transducer
assembly of the sonar assembly comprises a same user
activity.

In some embodiments, the user input assembly of the
navigation control device includes a lever, and the processor
1s Turther configured to determine both the direction of turn
and a rate of turn based on an angle of deflection of the lever.
In some embodiments, the lever comprises a foot pedal.

In some embodiments, the user input assembly includes a
pressure sensor, and the pressure sensor 1s configured to
detect an amount of pressure applied on the pressure sensor
by a user and provide a pressure value based on the detected
amount of pressure. The processor 1s further configured to
determine a rate of turn based on the pressure value.

In some embodiments, the user input assembly includes a
switch, and the processor 1s further configured to determine
a rate of turn based on a duration of time that the switch 1s
in an active state.

In some embodiments, the processor 1s configured to
direct the one of the steering actuator or the directional
actuator to rotate the direction of the propulsion motor or the
transducer assembly, respectively, via one of a wired or a
wireless communication.

In some embodiments, the processor 1s further configured
to operate 1n one of a first mode wherein the turning input
signal 1s provided to the steering actuator of the trolling
motor assembly, and a second mode wherein the turning
input signal 1s provided to the directional actuator of the
sonar assembly. In some embodiments, the user input assem-
bly includes a mode switch including at least a first position
for the first mode 1 which the turning put signal is
directed to the steering actuator of the trolling motor assem-
bly, and a second position for the second mode in which the
turning 1nput signal 1s directed to the directional actuator of
the sonar assembly. In some embodiments, the mode switch
comprises one of a button, a toggle, or a rotary knob.
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In some embodiments, the trolling motor assembly
includes an autopilot navigation assembly configured to
operate the steering actuator of the trolling motor assembly
independently of receiving the turning input signal from the
processor, such that the autopilot navigation system 1s
capable of operating the steering actuator of the trolling
motor assembly simultaneously to the processor directing
the directional actuator of the sonar assembly to rotate the
direction of the transducer assembly.

In another example embodiment, a method for controlling
operation of one of a trolling motor and a transducer array
with a user mput assembly 1s provided. The method com-
prises detecting user activity at the user nput assembly,
wherein the user activity indicates a desire of the user to
control operation of either the trolling motor or the trans-
ducer array. The method further includes determining a
direction of turn based on the user activity and generating,
by a processor in operable communication with the user
input assembly, a turning 1nput signal, wherein the turning
input signal 1s an electrical signal indicting the direction of
turn. The method further includes transmitting the turning,
input signal to one of an electric steering actuator of the
trolling motor and an electric directional actuator of the
transducer array. The method further includes rotating one of
a direction of propulsion and a direction of transmission, via

one of the electric steering actuator and the electric direc-
tional actuator, based on the direction of turn indicated 1n the
turning input signal.

In some embodiments, the method comprises detecting
selection of a first mode 1n which the user activity controls
operation of the trolling motor and detecting selection of a
second mode in which the user activity controls the opera-
tion of the transducer assembly.

In another example embodiment, a user mput assembly
tor controlling operation of one of a trolling motor assembly
and a sonar assembly 1s provided. The user input assembly
comprises a user input device configured to detect user
activity related to at least one of etther controlling a direction
ol a propulsion motor of the trolling motor or a direction of
a transducer assembly of the sonar assembly. The user input
assembly further includes a processor configured to: deter-
mine a direction of turn based on the user activity detected
by the user input device; generate a turning input signal, the
turning input signal being an electrical signal indicating the
direction of turn; and direct one of a steering actuator of the
trolling motor assembly or a directional actuator of the sonar
assembly, via the turning input signal, to rotate the direction
ol one of the propulsion motor or the transducer assembly,
respectively, i the direction of turn based on the turming
input signal.

In some embodiments, the processor 1s configured to
direct the one of the steering actuator or the directional
actuator to rotate the direction of the propulsion motor or the
transducer assembly, respectively, via one of a wired or a
wireless communication.

In some embodiments, the processor 1s further configured
to operate 1n one of a first mode wherein the turning input
signal 1s provided to the steering actuator of the trolling
motor assembly, and a second mode wherein the turming
input signal 1s provided to the directional actuator of the
sonar assembly. In some embodiments, the user input assem-
bly further comprises a mode switch including at least a first
position for the first mode in which the turning 1input signal
1s directed to the steering actuator of the trolling motor
assembly, and a second position for the second mode 1n
which the turning input signal 1s directed to the directional
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actuator of the sonar assembly. In some embodiments, the
mode switch comprises one of a button, a toggle, or a rotary

knob.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

Having thus described some example embodiments in
general terms, reference will now be made to the accompa-
nying drawings, which are not necessarily drawn to scale,
and wherein:

FIG. 1 shows an example watercrait with both a trolling
motor assembly and a sonar assembly attached to the bow of
the watercraft in accordance with some example embodi-
ments;

FIG. 2 shows an example trolling motor assembly and
sonar assembly in accordance with some example embodi-
ments;

FIG. 3 shows an example navigation control device in the
form of a foot pedal assembly in accordance with some
example embodiments;

FIGS. 4A and 4B show an example navigation control
device 1n the form of a foot pedal assembly 1n accordance
with some example embodiments;

FIGS. SA and 5B show example navigation control
devices 1n the form of fobs in accordance with some
example embodiments;

FIGS. 6A and 6B show an example navigation control
device 1n the form of a foot pedal providing control signals
to an example trolling motor assembly attached to the bow
of a watercraft;

FIGS. 7A and 7B shown an example navigation control
device 1n the form of a foot pedal providing control signals
to an example sonar assembly attached to the bow of a
watercraft;

FIG. 8 shows a block diagram of an example marine
network architecture for various systems, apparatuses, and
methods 1n accordance with some example embodiments;
and

FIG. 9 shows a flow chart of an example method for
controlling operation of a trolling motor and a sonar trans-
ducer 1n accordance with some example embodiments.

DETAILED DESCRIPTION

Exemplary embodiments will be described more fully
hereinafter with reference to the accompanying drawings, in
which some, but not all embodiments of the invention are
shown. Indeed, the embodiments take many different forms
and should not be construed as being limiting. Rather, these
example embodiments are provided so that this disclosure
will satisiy applicable legal requirements. Like reference
numerals refer to like elements throughout.

FIG. 1 illustrates an example watercraft 100 on a body of
water. The watercraft 100 includes a main engine 110, a
trolling motor system 120, and a sonar system 130. Accord-
ing to some example embodiments, the trolling motor sys-
tem 120 may be comprised of a trolling motor assembly
including a propulsion motor and a propeller, and a navi-
gation control device used to control the speed and the
course or direction of propulsion. The trolling motor assem-
bly may be attached to the bow of the watercrait 100 and the
motor and propeller may be submerged in the body of water.
However, positioning of trolling motor system 120 need not
be limited to the bow, and may be placed elsewhere on a
watercraft. The trolling motor system 120 can be used to
propel the watercraft 100 under certain circumstances, such
as, when fishing and/or when wanting to remain 1 a
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particular location despite the effects of wind and currents on
the watercrait 100. Depending on the design, the propeller of
a trolling motor assembly may be driven by a gas-powered
engine or an electric motor. Moreover, steering the trolling
motor system 120 may be accomplished manually via hand
control, via foot control, or even through use of a remote-
control fob. Additionally, 1n some cases, an autopilot may
operate the trolling motor autonomously, such as when
anchor mode 1s selected.

According to some sample embodiments, the sonar sys-
tem 130 may be comprised of a sonar assembly including a
directional actuator, a transducer assembly, and the naviga-
tional control device that may be used to control the trolling
motor system 120. The sonar system 130 may be attached to
the trolling motor system 120 such that the transducer
assembly 1s submerged in the body of water when the
propeller 1s submerged. However, positioming of the sonar
system 130 need not be limited to the trolling motor system
120, and may be placed elsewhere on the watercraft, such as
directly to the bow, stern, or side, as shown i FIGS. 6 A and
6B. The sonar system 130 can be used to detect waterborne
or underwater objects. For example, the sonar system 130
may be used to determine depth and bottom topography,
detect fish, etc.

FI1G. 2 1llustrates an example trolling motor assembly 200,
as well as an example sonar assembly 140, according to
some example embodiments. The trolling motor assembly
200 may include a shait 210, a motor 220, a propeller 230,
and an attachment device 240. The trolling motor assembly
200 may be athxed to a side of a watercraft via attachment
device 240, which may be, for example, an adjustable
clamp. According to some example embodiments, the troll-
ing motor assembly 200 may also include other components
such as, for example, lights, temperature sensors, etc.

Further, the trolling motor assembly may include a steer-
ing actuator 250 that i1s configured to actuate to cause
rotation of the shaft 210, and accordingly rotation of the
propeller 230, about axis 260 to change the facing direction
(e.g., the direction of propulsion). To cause rotation and
control of the direction of propulsion (or the direction the
trolling motor 1s oriented, which may correspond to the
direction of propulsion when the motor of the trolling motor
1s operating), the steering actuator 250 may directly rotate
the shaft 210 or a series of cam shalts or gears may be
employed to cause the rotation. The steering actuator 250
may be controlled via signals transmitted to the steering
actuator from a navigation control device via a wireless
connection 280. In other example embodiments, a wired
connection 419 (FIG. 4A) may be utilized to convey signals
to the steering actuator 250.

Still referring to FIG. 2, the sonar assembly 140 may
include a shaft 150, a transducer array 160, and an attach-
ment device 170. The sonar assembly 140 may be athixed to
cither the shait 210 of the trolling motor assembly 200 or
directly to a side, bow, or stern of a watercrait via an
attachment device 170, which may be, for example, an
adjustable clamp. Further, the sonar assembly 140 may
include a directional actuator 180 that 1s configured to
actuate to cause rotation of the shaft 150, and accordingly
rotation of the transducer array 160, about axis 290 to
change the direction 1 which the transducer array 160 1is
directed with respect to the watercratt. To cause rotation and
control of the orientation of the transducer array 160, the
directional actuator 180 may directly rotate the shaft 160 on
a series of cam shaftts or gears may be employed to cause the
rotation. The directional actuator 180 may be controlled via
signals transmitted to the directional actuator 180 from a
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navigation control device, the same navigation control
device that may be used to send signals to the steering
actuator of the trolling motor assembly, such as via a
wireless connection 280. In other example embodiments, a
wired connection 419 (FIG. 4A) may be utilized to convey
signals to the directional actuator 180.

FIG. 3 shows an example implementation of a user input
assembly of a navigation control device according to various
example embodiments 1n the form of a foot pedal assembly
400. The foot pedal assembly 400 may be one example of a
user input assembly that includes a deflection sensor and a
lever. The foot pedal assembly 400 may be in operable
communication with one of the trolling motor assembly 200
and the sonar assembly 140, via, for example, the processor
as described with respect to FI1G. 8. Foot pedal assembly 400
includes a lever 410 1n the form of a foot pedal 431 that can
pivot about an axis (as indicated by the arrows) 1n response
to movement of, for example, a user’s foot. The foot pedal
assembly 400 further includes a support base 480 and a
deflection sensor 440. The detlection sensor 440 may mea-
sure the detlection of the foot pedal 410 and provide an
indication of the deflection to, for example, processor. A
corresponding steering/directional input signal having an
indication of a direction of turn (and, in some embodiments,
a rate of turn) may be ultimately provided to an actuator
(e.g., steering actuator 315a or directional actuator 31556 of
FIG. 8) via a wireless connection.

Additionally, the foot pedal assembly 400 preferably
includes a control, such as a button 415, related to switching
the foot pedal assembly 400 between at least a first mode 1n
which the foot pedal assembly 400 provides control signals
to the trolling motor assembly 200 and a second mode in
which control signals are provided to the sonar assembly
140. As such, a user may switch between control of either
the trolling motor assembly 200 or the sonar assembly 140
with the foot pedal assembly 400 by simply depressing the
button 415. According to some sample embodiments, addi-
tional modes of operation for the foot pedal assembly 400
may be selected 1n which the foot pedal assembly 400 1s
used to provide control signals to auxiliary assemblies 600
(FIG. 8) of the corresponding watercraft such as, but not
limited to, accent lighting 610, entertainment systems 620,
dive platforms 630, etc. For example, such control signals
may be used to dim/brighten accent lighting, raise/lower the
volume of radios and televisions, extend/retract a dive
platform, etc. In some embodiments, rather than the button
415, an alternate user mput that could be toggled, moved,
rotated, etc., could be used to select the mode of operation
of the foot pedal assembly 400.

According to some example embodiments, the measured
deflection of the foot pedal 410 may be an indication of the
desired direction (and, 1n some embodiments, a desired rate
of turn) for erther the propulsion direction of the trolling
motor assembly 200 or the transmission direction of the
sonar assembly 140, depending upon the mode 1n which the
user has placed the foot pedal assembly 400 of the naviga-
tion control device. In this regard, a user may cause the foot
pedal 410 to rotate or deflect by an angle (according to
example coordinate system 432) and the angle may be
measured (e.g., mn degrees) by the deflection sensor 440.
According to some example embodiments, when the above
mentioned first mode 1s selected for the foot pedal assembly
400, rotation of the foot pedal 410 1n the counterclockwise
direction (such that the lett side of the foot pedal 410 1s talted
down), as shown in FIG. 6A, may cause the propulsion
direction to turn to the left and, in some embodiments, at a
desired rate of turn, while rotation of the foot pedal 410 1n




US 11,760,457 B2

7

the clockwise direction (such that the right side of the foot
pedal 1s tilted down), as shown in FIG. 6B, may cause the
propulsion direction to turn to the right and, 1n some
embodiments, at the desired rate of turn. According to some
example embodiments, when the above mentioned second
mode 1s selected for the foot pedal assembly 400, rotation of
the foot pedal 410 1n the counterclockwise direction (such
that the left side of the foot pedal 1s tilted down), as shown
in FIG. 7A, may cause the orientation of the transducer array
160 of the sensor assembly 140, to turn to the left and, 1n
some embodiments, at a desired rate of turn, while rotation
of the foot pedal 410 1n the clockwise direction (such that the
right side of the foot pedal 1s tilted down), as shown 1n FIG.
7B, may cause the orientation of the transducer array 160, to
turn to the nght and, 1n some embodiments, at the desired
rate of turn. In some embodiments, the rate of turn may be
a function of the magmtude of the angle measured by the
deflection sensor 440. In this regard, for example, with each
increase of an angle of deflection, the rate of turn may also
increase proportionally based on a linear or exponential
function. For example, 1f the foot pedal 410 1s deflected by
5 degrees from a given origin, then the rate of turn may be
1 degree of rotation per second for the propulsion direction
change. However, if the deflection angle 1s 10 degrees, the
rate of turn may be 5 degrees of rotation per second for the
propulsion direction change.

While the foot pedal assembly 400 1s shown as including
the foot pedal 410 to control the direction of rotation of the
propulsion direction and the sonar assembly orientation, the
foot pedal assembly 400 may also include other controls,
such as related to determining the rate of turn for the trolling
motor assembly 200 and the sonar assembly 140. For
example, as shown 1n FIGS. 4A and 4B, propulsion speed
controls, such as a speed wheel 417, may also be included
on the foot pedal assembly 400. In such example embodi-
ments, the speed wheel 417 may be utilized by a user to
select a rate of turn rather than a rate of detlection or amount
of deflection of the foot pedal, as previously discussed
above. As shown, 1n some example embodiments, mode
selector button 415 may be positioned on an upper surface
of the foot pedal 410 to allow a user to switch modes of
operation of the foot pedal assembly 400 with their foot.

FIG. S5A provides another example user input assembly
that includes a deflection sensor and a lever. A fob 500 may
be an embodiment of a user input assembly that includes, for
example, the processor 335 described with respect to FIG. 8.
The fob may include rocker button 510 that pivots about
axis. The rocker button 510 may form the lever of some
example embodiments and a deflection of the rocker button
510 may be measured by a deflection sensor (not shown).
With respect to operation, a user may depress one side of the
rocker button 510 to cause the rocker button 510 to detlect
from its origin position. The angle of deflection may be
measured by the detlection sensor and communicated to the
processor as a direction and rate of turn. As described above,
increases 1n the angle of detlection can result 1n increased
rates of turn.

The fob 500 also includes a mode select button 535 that,
similarly to the above described button 4135 of the foot pedal
assembly 400, 1s used to control whether fob 500 provides
control signals to either the trolling motor assembly 200 or
the sonar assembly 140. Fob 500 may also include other
controls, such as, a propulsion increase button 3530 and
propulsion decrease button 540. Propulsion increase button
530 and propulsion decrease button 540 may be operated to
control the propulsion speed of a propulsion motor when
providing control signals to the trolling motor assembly 200.
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Alternately, when providing control signals to the sonar
assembly 140, increase button 530 and decrease button 540
may be used, for example, to adjust the angle of the
transducer array 160 within a vertical plane.

According to some example embodiments, a change with
respect to time 1n the angle of deflection may alternatively
be used to indicate a desired rate of turn. In this regard, if a
lever rapidly moves from, for example, an origin position to
a given angle of deflection, then the rate of turn would be
higher. For example, with respect to the foot pedal assembly
400, 11 a user was to stomp on the foot pedal 410 to generate
a rapid change in the angle of deflection as measured by the
deflection sensor 440 with respect to time, then a high rate
of turn may be determined by the processor 335. Likewise,
if a user slowly changes the angle of deflection, then the
processor 335 may determine a lower rate of turn. In a
similar fashion, the rate of change of the angle of the
deflection of the rocker button 510 may be monitored to
determine a rate of turn for provision to a steering actuator.
As such, the processor 335 may be configured to determine
a rate of turn based on the rate at which and angle of
deflection changes with respect to time.

Referring again to FIG. 3, 1n some embodiments, the foot
pedal 410 may include pressure sensors 450 and 451 (e.g.,
in combination with or as an alternative to detlection sensor
440). Accordingly, as a user depresses the foot pedal 410
onto one of the pressure sensors, a pressure (or force) may
be applied to the sensor and the sensor may measure the
pressure. If pressure 1s applied to sensor 450, then a rate of
turn 1n a first direction may be determined, and 1f pressure
1s applied to sensor 451, then a rate of turn 1n the opposite
direction may be determined.

In a similar manner, rather than utilizing a rocker button
510, as shown 1n FIG. 5A, pressure sensors may be used 1n
conjunction with a fob 550 to measure pressure in order to
determine a rate of turn. Along these lines, the fob 550
shown 1n FIG. 3B may use pressure sensors to determine a
direction and a rate of turn. In this regard, fob 550 may be
similar to fob 3500, with the exception that rather than a
rocker button, two separate push buttons 560 and 570 may
be 1included. One or more pressure sensors may be operably
coupled to push buttons 560 and 570 to detect an amount of
pressure being applied to the buttons. Again, a pressure
value may be measured and used to determine both a
direction and a rate of turn by the processor 335 (FIG. 8).
Similar to fob 500, fob 550 may also include a mode select
button 5835, a propulsion/tilt increase button 580, and pro-
pulsion/tilt decrease button 590 to control the propulsion
speed of the trolling motor assembly 200 or angle of
transmission of the sonar assembly 140.

Referring again to FIG. 3, 1n some embodiments, instead
of pressure sensors, sensors 450 and 451 may be switches.
In such an example embodiment, as a user depresses the foot
pedal 410 onto the switch, the switch may transition to an
active state. Further, a user may hold the foot pedal 410 1n
that position for a duration of time. The duration of time may
be measured and as it increases, the rate of turn may
increase. In other words, holding the foot pedal 410 down
longer can cause the rate of turn to increase. In a similar
manner, switches may be used 1 conjunction with the fob
500 and a duration of time 1n an active state may be
measured on either end of the rocker switch 510 to deter-
mine a rate of turn. Switches may also be used with fob 550,
such as through buttons 560 and 570 in a similar manner.

While the above example embodiments utilize sensors
that measure angle of detlection, pressure, and duration of
time of pressing, some embodiments of the present inven-



US 11,760,457 B2

9

tion contemplate other types of sensors for correlating to a
desired rate of turn (e.g., capacitive, among others). Further,
while the above example embodiments utilize a foot pedal or
fob, some embodiments of the present invention contem-
plate use with other systems/structures, such as a touch
screen, a user mput assembly on the trolling motor or a
remote marine electronics device.

FIG. 8 shows a block diagram of a trolling motor assem-
bly 300 (similar to the trolling motor assembly 200), a sonar
assembly 380 (similar to the sensor assembly 140) in
communication with a navigation control device 330, and an
auxiliary assembly 600. As described herein, 1t 1s contem-
plated that while certain components and functionalities of
components may be shown and described as being part of
the trolling motor assembly 300, the sonar assembly 380, or
the navigation control device 330, according to some
example embodiments, some components (e.g., the autopilot
navigation assembly, functionalities of the processors 303a,
305b, and 335, or the like) may be included 1n the others of
the trolling motor assembly 300, the sonar assembly 380, or
the navigation control device 330.

As depicted 1in FIG. 8, the trolling motor assembly 300
may include a processor 305a, a memory 310a, a steering,
actuator 315a, a propulsion motor 320, and a communica-
tion interface 325a4. According to some example embodi-
ments, the trolling motor assembly 300 may also preferably
include an autopilot navigation assembly 326. Also as
depicted in FIG. 8, the sonar assembly 380 may include a
processor 3055, a memory 3105, a directional actuator 3155,
a communications nterference 3255, and a transducer array
327. As well, the auxiliary assembly 600 may include a
processor 305¢, communications interference 325¢, lighting
610, a communications system 620, a dive platiorm 630, etc.

The processors 305a, 305b, and 350¢c may be any means
configured to execute various programmed operations or
instructions stored 1 a memory device such as a device or
circuitry operating in accordance with software or otherwise
embodied 1mn hardware or a combination of hardware and
software (e.g., a processor operating under software control
or the processor embodied as an application specific inte-
grated circuit (ASIC) or field programmable gate array
(FPGA) specifically configured to perform the operations
described herein, or a combination thereof) thereby config-
uring the device or circuitry to perform the corresponding
functions of the processors 305aq, 3056, and 305¢ as
described herein. In this regard, the processor 3054 may be
configured to analyze celectrical signals communicated
thereto, for example 1 the form of a steering input signal
received via the corresponding communication interface
325a, and 1instruct the steering actuator 313a to rotate the
propulsion motor 320 1n accordance with a received direc-
tion and rate of turn. Alternatively, the processor 3056 may
be configured to analyze electrical signals communicated
thereto 1n the form of a directional 1nput signal, and mstruct
the directional actuator 3155 to rotate the transducer array
327 in accordance with a received rotational signal. Proces-
sor 305¢ may be configured to analyze electrical signals
communicated thereto in the form of control signals for the
various associated systems, 1.e., lights 610, entertainment
system 620, etc., and operate the associated systems 1n
accordance with the received control signals.

The memories 310a and 31056 may be configured to store
instructions, computer program code, trolling motor steering
codes and instructions, marine data, such as sonar data, chart
data, location/position data, and other data in a non-transi-
tory computer readable medium for use, such as by the
processors 305a and 3055.
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The communication interfaces 325q and 3256 may be
configured to enable connection to external systems (e.g.,
trolling motor assembly 300 and sonar assembly 380). In
this manner, the processors 305aq and 3056 may retrieve
stored data from remote, external servers via their commu-
nication interfaces 325a and 3256 1n addition to or as an
alternative to their memories 310a and 3105, respectively.

The processor 305a of trolling motor assembly 300 may
be 1n communication with and control the steering actuator
315a. Steering actuator 3154 may be an electronically
controlled mechanical actuator (1.e., an electro-mechanical
actuator) configured to actuate at various rates (or speeds) 1n
response to respective signals or instructions. As described
above with respect to steering actuator 250 (FIG. 2), steering
actuator 3154 may be configured to rotate the propulsion
motor 320, a rudder, or a direction of propulsion, regardless
of the means for doing so, 1n response to electrical signals.
To do so, steering actuator 315q may employ a solenoid, a
motor, or the like configured to convert an electrical signal
into a mechanical movement. The range of motion to turn
the propulsion motor 320 may be 360 degrees, 180 degrees,
90 degrees, 37 degrees, or the like. Further, with respect to
being variable speed, the steering actuator 3154 may be
configured to recerve a signal that indicates a rate of turn for
the propulsion motor 320 (e.g., 10 degrees/second, 5
degrees/second, or the like) and actuate at a respective rate
to support the desired rate of turn for the propulsion direc-
tion.

The propulsion motor 320 may be any type of propulsion
device configured to urge a watercraft through the water. The
propulsion motor 320 may be variable speed to enable the
propulsion motor 320 to move the watercraft at diflerent
speeds or with different power or thrust.

Similarly, the processor 30356 of the sonar assembly 380
may be i communication with and control the directional
actuator 3155b. Directional actuator 3136 may be an elec-
tronically controlled mechanical actuator (i.e., an electro-
mechanical actuator) configured to actuate at various rates
(or speeds) 1n response to respective signals or 1structions.
As described above with respect to directional actuator 180
(FIG. 2), directional actuator 31556 may be configured to
rotate the shait and, therefore, transducer array 327, regard-
less of the means for doing so, in response to electrical
signals. To do so, directional actuator 3156 may employ a
solenoid, a motor, or the like configured to convert an
clectrical signal into a mechanical movement. The range of
motion to turn the transducer array 327 may be 360 degrees,
180 degrees, 90 degrees, 37 degrees, or the like. Further,
with respect to being variable speed, the directional actuator
3156 may be configured to receive a signal that indicates a
rate ol turn for the transducer assembly 327 (e.g., 10
degrees/second, 5 degrees/second, or the like) and actuate at
a respective rate to support the desired rate of turn for the
transmission direction.

The sonar assembly 380 may include a sonar transducer
array 327 that may be ailixed to a component of the trolling
motor assembly 300, such as the shaft 210 (FIG. 2), such that
1s disposed underwater when the trolling motor assembly
300 1s operating. In this regard, the transducer array 327 may
be 1n a housing and configured to gather sonar data from the
underwater environment surrounding the watercraft.
Accordingly, the processor 3055 (such as through execution
of computer program code) may be configured to receive
sonar data from the transducer array 327, and process the
sonar data to generate an 1image based on the gathered sonar
data. In some example embodiments, the sonar assembly
380 may be used to determine depth and bottom topography,
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detect fish, locate wreckage, etc. Sonar beams, from the
sonar transducer 327, can be transmitted into the underwater
environment and echoes can be detected to obtain informa-
tion about the environment. In this regard, the sonar signals
can reflect off objects 1n the underwater environment (e.g.,
fish, structures, sea floor bottom, etc.) and return to the
transducer, which converts the sonar returns into sonar data
that can be used to produce an image of the underwater
environment. According to some example embodiments, the
sonar assembly 380 may include or be in communication
with a display to render the image for display to a user.

According to some example embodiments, the autopilot
navigation assembly 326 may be configured to determine a
destination (e.g., via mput by a user) and route for a
watercrait and control the steering actuator 315a, via the
processor 3054, to steer the propulsion motor 320 1n accor-
dance with the route and destination independent of any
input from a user by way of the navigation control device
330. In this regard, the processor 3054 and memory 310a
may be considered components of the autopilot navigation
assembly 326 to perform 1ts functionality, but the autopilot
navigation assembly 326 may also include position sensors.
The memory 310a may store digitized charts and maps to
assist with autopilot navigation. To determine a destination
and route for a watercraft, the autopilot navigation assembly
326 may employ a position sensor, such as, for example, a
global positioning system (GPS) sensor. Based on the route,
the autopilot navigation assembly 326 may determine that
different rates of turn for propulsion may be needed to
ciliciently move along the route to the destination. As such,
the autopilot navigation assembly 326 may instruct the
steering actuator 315a, via the processor 305q, to turn 1n
accordance with different rates of turn as defined in a
planned route. According to some example embodiments, a
rate of turn during a route may be a function of, for example,
the prevailing winds, ocean currents, weather consider-
ations, or the like at the location of the turn. As well, the
autopilot navigation assembly 326 may be configured to
maintain a watercraft in a desired location (e.g., when a user
selects an “anchor mode™) by controlling the steering actua-
tor 315a, via the processor 303a, to steer the propulsion
motor 320 based on iputs from the alforementioned GPS
sensor. Utilization of the autopilot navigation assembly 326
to autonomously steer the propulsion motor 320 of the
watercraft allows a user to provide control signals to an
alternate system, such as the sonar assembly 380, by select-
ing the corresponding mode of operation of the navigation
control device 330.

As mentioned above, the trolling motor assembly 300 and
sonar assembly 380 may be in communication with a
navigation control device 330 that i1s configured to selec-
tively control the operation of both the trolling motor
assembly 300 and sonar assembly 380. In this regard, the
navigation control device 330 may include a processor 335,
a memory 340, a communication interface 345, and a user
input assembly 350.

The processor 335 may be any means configured to
execute various programmed operations or instructions
stored 1n a memory device, such as a device or circuitry
operating 1n accordance with software or otherwise embod-
1ed 1n hardware, or a combination of hardware and software
(e.g., a processor operating under soltware control or the
processor embodied as an application specific integrated
circuit (ASIC) or field programmable gate array (FPGA)
specifically configured to perform the operations described
herein, or a combination thereof) thereby configuring the
device or circuitry to perform the corresponding functions of
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the processor 335 as described herein. In this regard, the
processor 335 may be configured to analyze signals from the
user iput assembly 350 and convey the signals or variants
of the signals, via the communication interface 345 to either
the trolling motor assembly 300 or the sonar assembly 380.

The memory 340 may be configured to store 1nstructions,
computer program code, trolling motor steering codes and
istructions, marine data, such as sonar data, chart data,
location/position data, and other data 1n a non-transitory
computer readable medium for use, such as by the processor
335.

The communication interface 345 may be configured to
enable connection to external systems (e.g., communication
interfaces 325aq and 3255). In this manner, the processor 335
may retrieve stored data from a remote, external server via
the communication interface 345 1n addition to, or as an
alternative to, the memory 340.

Communication interfaces 325a, 32556, and 345 may be
configured to communicate via a number of different com-
munication protocols and layers. For example, the link
between the communication interfaces 3254 and 32554, and
communication interface 345 may be any type of wireless
communication link. For example, communications between
the interfaces may be conducted via Bluetooth, Ethernet, the
NMEA 2000 framework, cellular, WiF1, or other suitable
networks.

According to various example embodiments, the proces-
sor 335 may operate on behalf of the trolling motor assembly
300, the sonar assembly 380, and the navigation control
device 330. In this regard, the processor 335 may be
configured to perform some or all of the functions described
with respect to processors 305a and 3055, and processor 335
may communicate directly to the autopilot navigation
assembly 326, the steering actuator 315a, or the directional
actuator 3155 directly via a wireless communication.

The processor 335 may also mterface with the user input
assembly 350 to obtain information including a direction
and/or a rate of turn for either the trolling motor assembly
300 or the sonar assembly 380 based on user activity that are
one or more inputs to the user mput assembly 350. In this
regard, the processor 335 may be configured to determine
the direction and rate of turn based on user activity detected
by the user input assembly 350, and generate a steering/
directional input signal. The steering/directional input signal
may be an electrical signal indicating the direction of turn.
Further, the processor 335 may be configured to direct the
steering/directional actuator 3134/315b, directly or indi-
rectly, to rotate the propulsion motor 320/transducer assem-
bly 327, respectively, at a desired rate of turn based on the
rate of turn indicated 1n the mput signal. According to some
example embodiments, the processor 335 may be further
configured to modily the rate of turn indicated in the
steering/directional mput signal to different values based on
variations 1n the user activity detected by the user input
assembly 350.

Various example embodiments of a user input assembly
350 may be utilized to detect the user activity and facilitate
generation of a steering iput signal indicating a rate of turn.
To do so, various sensors mcluding feedback sensors, and
mechanical devices that interface with the sensors, may be
utilized. For example, a detlection sensor 355, a pressure
sensor 365, or a switch 366 may be utilized as sensors to
detect user activity with respect to a rate of turn or mode of
operation (e.g., whether control signals are to be received by
the trolling motor assembly 300 or the sonar assembly 380).
Further, lever 360 and push button 370 may be mechanical
devices that are operably coupled to a sensor and may
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interface directly with a user to facilitate inputting either a
rate of turn or a mode selection by the user via the user input
assembly 350. For example, a user may manipulate one of
lever 360 and push button 370 to determine whether navi-
gation control device provides control signals to either
trolling motor assembly 300 or sonar assembly 380.

According to some example embodiments, a deflection
sensor 355 and a lever 360 may be utilized as the user input
assembly 350. The deflection sensor 335 may be any type of
sensor that can measure an angle of detlection of an object,
for example, a lever 360 from a center or zero position. In
this regard, the processor 335 may be configured to deter-
mine a desired rate of turn of the propulsion/transmission
direction based on an angle of deflection (e.g., from a set
point or origin) of the lever 360 measured by the detlection
sensor 355. For example, as a user increases the angle of
deflection, for example, from an origin, a rate of turn for the
direction of propulsion/transmission may also increase
thereby implementing a variable rate of turn for the propul-
s1on/transmission direction. In other words, for example, as
the angle of deflection increases, rotation of the propulsion/
transmission direction will accelerate.

According to some embodiments, rather than using tech-
niques that measure an angle of deflection, a pressure sensor
365 may be used 1n conjunction with, for example, either the
lever 360 or a push button 370 to determine a rate of tumn.
In this regard, the pressure sensor 365 may be configured to
detect an amount of pressure applied on the pressure sensor
by a user and provide a pressure value to the processor 335
based on the detected amount of pressure. In turn, the
processor 335 may be configured to determine a rate of turn
based on the pressure value. According to some example
embodiments, higher detected amounts of pressure may
indicate a higher rate of turn. The rate of turn may have a
linear or exponential relationship to the pressure value.

According to some example embodiments, a rate of turn
may be determined based on a duration of time that a switch,
such as switch 366, 1s 1n an active position. In this regard,
switch 366 may have two states an active state (e.g., “on™)
and an 1nactive state (e.g., “ofl”’). According to some
example embodiments, switch 366 may normally be in the
inactive state and user activity, such as actuation of the lever
360 or the push button 370, may be required to place the
switch 366 1n the active state. When 1n the active state, a
duration of time in the active state may be detected and the
rate of turn may be a function of the duration of time that the
switch 366 1s in the active state.

Example embodiments also include methods of control-
ling operation of a trolling motor assembly and/or sonar
assembly as shown 1 FIG. 9 and in the associated descrip-
tion. In this regard, FIG. 9 illustrates a tflowchart of various
operations that may, for example, be performed by, with the
assistance of, or under the control of one or more of the
processors 305q and 3055, and 335, or with other associated
components described with respect to FIG. 8 or otherwise
herein, and these components may therefore constitute
means for performing the respective operations.

In this regard, the example method may include detecting,
user activity at a user mput assembly at 600. According to
some example embodiments, detecting user activity may
include detecting a mode of operation of the user mput
assembly for controlling either a trolling motor assembly or
a sonar assembly, detecting an angle of detlection of a lever
(e.g., a Toot pedal or a rocker button), detecting a rate at
which an angle of deflection of a lever changes with respect
to time, detecting a switch being in an active state, detecting,
an amount of pressure on a pressure sensor, or the like. At
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610, the example method may include determiming a direc-
tion of turn based on the user activity. In this regard,
determining the direction of turn may include determining
the direction of turn based on an angle of detlection of a
lever, a duration of time that a switch 1s 1n an active state, an
amount of pressure on a pressure sensor, or the like. Further,
at 620, the example method may include generating, by a
processor 1n operable communication with the user input
assembly, a turning mput signal. In this regard, the turning
input signal may be an electrical signal indicating the
direction of turn. The example method may include, at 630,
transmitting the turning input signal to one of an electric
steering actuator and an electric directional actuator and, at
640, rotating one of a direction of propulsion and a direction
of transmission, via the electric actuators, in the desired
direction based on the turning input signal.

FIG. 9 and the associated description 1llustrates a collec-
tion of operations of a system, method, and computer
program product according to an example embodiment. It
will be understood that each block of the flowcharts, and
combinations of blocks 1n the flowcharts, may be 1mple-
mented by various means, such as hardware and/or a com-
puter program product comprising one or more computer-
readable mediums having computer readable program
instructions stored thereon. For example, one or more of the
procedures described herein may be embodied by computer
program instructions of a computer program product. In this
regard, the computer program product(s) which embody the
procedures described herein may be stored by, for example,
the memory 310aq, 31056, or 340 and executed by, for
example, the processor 305a, 3055, or 335. As will be
appreciated, any such computer program product may be
loaded onto a computer or other programmable apparatus to
produce a machine, such that the computer program product
including the nstructions which execute on the computer or
other programmable apparatus creates means for imple-
menting the functions specified in the tlowchart block(s).
Further, the computer program product may comprise one or
more non-transitory computer-readable mediums on which
the computer program instructions may be stored such that
the one or more computer-readable memories can direct a
computer or other programmable device to cause a series of
operations to be performed on the computer or other pro-
grammable apparatus to produce a computer-implemented
process such that the instructions which execute on the
computer or other programmable apparatus implement the
functions specified in the flowchart block(s).

Many modifications and other embodiments of the mven-
tions set forth herein will come to mind to one skilled 1n the
art to which these inventions pertain having the benefit of the
teachings presented in the foregoing descriptions and the
associated drawings. Therefore, 1t 1s to be understood that
the embodiments of the invention are not to be limited to the
specific embodiments disclosed and that modifications and
other embodiments are intended to be included within the
scope of the invention. Moreover, although the foregoing
descriptions and the associated drawings describe example
embodiments 1n the context of certain example combina-
tions of elements and/or functions, 1t should be appreciated
that different combinations of elements and/or functions
may be provided by alternative embodiments without
departing from the scope of the invention. In this regard, for
example, diflerent combinations of elements and/or func-
tions than those explicitly described above are also contem-
plated within the scope of the mvention. Although specific
terms are employed herein, they are used 1n a generic and
descriptive sense only and not for purposes of limitation.
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The 1nvention claimed 1s:
1. A system comprising:
a trolling motor assembly comprising a propulsion motor
and a steering actuator, wherein the steering actuator 1s
configured to rotate a direction of the propulsion motor
in response to an electrical signal;
a sonar assembly comprising a transducer assembly and a
directional actuator, wherein the directional actuator 1s
configured to rotate a direction of the transducer assem-
bly 1n response to an electric signal;
a user mput assembly, wherein the user input assembly 1s
configured to detect user activity related to at least one
of either controlling the direction of the propulsion
motor of the trolling motor assembly or the direction of
the transducer assembly of the sonar assembly, wherein
the user activity related to controlling the one of the
direction of the propulsion motor of the trolling motor
assembly or the direction of the transducer assembly of
the sonar assembly comprises a same user activity; and
a processor, the processor configured to:
determine a direction of turn based on the user activity
detected by the user mput assembly;

generate a turning iput signal, the turning input signal
being an electrical signal indicating the direction of
turn; and

direct one of the steering actuator of the trolling motor
assembly or the directional actuator of the sonar
assembly, via the turning mput signal, to rotate the
direction of one of the propulsion motor or the
transducer assembly, respectively, 1n the direction of
turn based on the turning input signal.

2. The system of claim 1, wherein the steering actuator of
the trolling motor assembly 1s independently rotatable with
respect to the directional actuator of the sonar assembly.

3. The system of claim 1, wheremn the trolling motor
assembly includes a shait that extends between the steering
actuator and the propulsion motor, and the directional actua-
tor of the sonar assembly 1s athixed to the shaft.

4. The system of claim 1, wherein the user input assembly
of the navigation control device includes a lever; and

wherein the processor 1s turther configured to determine
both the direction of turn and a rate of turn based on an
angle of detlection of the lever.

5. The system of claim 4, wherein the lever comprises a
foot pedal.

6. The system of claim 1, wherein the user input assembly
includes a pressure sensor, wherein the pressure sensor 1s
configured to detect an amount of pressure applied on the
pressure sensor by a user and provide a pressure value based
on the detected amount of pressure; and

wherein the processor 1s further configured to determine
a rate of turn based on the pressure value.

7. The system of claim 1, wherein the user input assembly

includes a switch; and

wherein the processor 1s turther configured to determine
a rate of turn based on a duration of time that the switch
1S 1n an active state.

8. The system of claam 1, wherein the processor 1s
configured to direct the one of the steering actuator or the
directional actuator to rotate the direction of the propulsion
motor or the transducer assembly, respectively, via one of a
wired or a wireless communication.

9. The system of claim 1, wherein the processor 1s further
configured to operate 1 one of a first mode wherein the
turning input signal 1s provided to the steering actuator of the
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trolling motor assembly, and a second mode wherein the
turning input signal 1s provided to the directional actuator of
the sonar assembly.

10. The system of claim 9, wherein the user input assem-
bly includes a mode switch including at least a first position
for the first mode 1 which the turning mput signal is
directed to the steering actuator of the trolling motor assem-
bly, and a second position for the second mode 1n which the
turning 1nput signal 1s directed to the directional actuator of
the sonar assembly.

11. The system of claim 10, wheremn the mode switch
comprises one of a button, a toggle, or a rotary knob.

12. The system of claim 1, wherein the trolling motor
assembly includes an autopilot navigation assembly config-
ured to operate the steering actuator of the trolling motor
assembly independently of recerving the turning input signal
from the processor, such that the autopilot navigation system
1s capable of operating the steering actuator of the trolling
motor assembly simultaneously to the processor directing
the directional actuator of the sonar assembly to rotate the
direction of the transducer assembly.

13. A method for controlling operation of one of a trolling
motor and a transducer array with a user input assembly, the
method comprising:

detecting user activity at the user input assembly, wherein

the user activity indicates a desire of the user to control
operation of either the trolling motor or the transducer
array;

determiming a direction of turn based on the user activity;

detecting selection of a first mode 1 which the user

activity controls operation of the trolling motor or
detecting selection of a second mode 1n which the user
activity controls the operation of the transducer assem-
bly:

generating, by a processor in operable communication

with the user input assembly, a turming input signal,
wherein the turming mnput signal 1s an electrical signal
indicting the direction of turn;

transmitting the turning input signal to one of an electric

steering actuator of the trolling motor and an electric
directional actuator of the transducer array; and
rotating one of a direction of propulsion and a direction of
transmission, via one of the electric steering actuator
and the electric directional actuator, based on the
direction of turn indicated in the turning 1nput signal.

14. A user input assembly for controlling operation of one
of a trolling motor assembly and a sonar assembly, the user
input assembly comprising:

a user mput device configured to detect user activity

related to at least one of either controlling a direction of
a propulsion motor of the trolling motor or a direction
of a transducer assembly of the sonar assembly; and

a processor configured to:

determine a direction of turn based on the user activity
detected by the user input device;

generate a turning input signal, the turning input signal
being an electrical signal indicating the direction of
turn; and

direct one of a steering actuator of the trolling motor
assembly or a directional actuator of the sonar
assembly, via the turning 1nput signal, to rotate the
direction of one of the propulsion motor or the
transducer assembly, respectively, 1n the direction of
turn based on the turning input signal, wherein the
processor 1s further configured to operate 1n one of a
first mode wherein the turning input signal 1s pro-
vided to the steering actuator of the trolling motor
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assembly and a second mode wherein the turning

input signal 1s provided to the directional actuator of

the sonar assembly.

15. The user input assembly of claim 14, wherein the
processor 1s configured to direct the one of the steering >

actuator or the directional actuator to rotate the direction of

the propulsion motor or the transducer assembly, respec-

tively, via one of a wired or a wireless communication.

16. The user mput assembly of claim 14 further compris-

ing a mode switch including at least a first position for t

1C

first mode 1n which the turning input signal 1s directed to t.
steering actuator of the trolling motor assembly, and

1C
d

second position for the second mode in which the turning
input signal 1s directed to the directional actuator of the

sonar assembly.

17. The user mput assembly of claim 16, wherein the

mode switch comprises one of a button, a toggle, or a rota

knob.

18. A system comprising:

ry

a trolling motor assembly comprising a propulsion motor

and a steering actuator, wherein the steering actuator

1S

configured to rotate a direction of the propulsion motor

in response to an electrical signal;

a sonar assembly comprising a transducer assembly and a

directional actuator, wherein the directional actuator

1S

configured to rotate a direction of the transducer assem-

bly 1n response to an electric signal;
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a user put assembly, wherein the user input assembly 1s
configured to detect user activity related to at least one
of either controlling the direction of the propulsion
motor of the trolling motor assembly or the direction of
the transducer assembly of the sonar assembly; and
a processor, the processor configured to:
determine a direction of turn based on the user activity
detected by the user mput assembly;

generate a turning mput signal, the turning input signal
being an electrical signal indicating the direction of
turn; and

direct one of the steering actuator of the trolling motor
assembly or the directional actuator of the sonar
assembly, via the turning input signal, to rotate the
direction of one of the propulsion motor or the
transducer assembly, respectively, 1n the direction of
turn based on the turning 1nput signal,

wherein the trolling motor assembly includes an autopilot
navigation assembly configured to operate the steering
actuator of the trolling motor assembly independently
of recerving the turning input signal from the processor,
such that the autopilot navigation system 1s capable of
operating the steering actuator of the trolling motor
assembly simultaneously to the processor directing the
directional actuator of the sonar assembly to rotate the
direction of the transducer assembly.
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